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(57) Abstract: A radio device (1000) separates the signal 
from a specific tcrmiaal among from the signals from 
adaptive array antennas (#1 to #4) according to a reception 
weight vector calculated by a reception weight vector 
calculator (20). A reception coejBTicient vector calculator 
(22) derives an impulse response of a propagation path of the 
signal from the specific signal. A transmission coefficient 
vector inferring device (32) predicts the propagation path 
at the transmission time from the results of the inference 
by the reception coefficient vector (22). A transmission 
weight vector calculator (30) controls the antenna directivity 
at the transmission time according to the results of the 
prediction by the transmission coefficient vector inferring 
device (32). in such a way, the degradation of the error rate 
of the dovmstream line due to time difference between the 
upstream and downstream lines can be suppressed. 
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5 t^m'^m • • 

10 =»f:g^^t 

[13 0}i^iS^:9'f"J^a^i^ (Frequency Division Multiple Access : FDM 
A) , W^M^MI^M (Time Division Multiple Access : TDMA) *;J;tJ^P 

^■f, O^^rnVX. FDMA, TDMA*5J;U«PDMA(c:oV^Tf^¥t- 
mm-t^o HI 3 0 (a) i^FDMA^Tjk-tmXhoX. ^/.tSiiiS^f l~f 4 
(Dm^X:^-'fl'-'4(DTi-n^iB-^t^mi$iWc:^n^flX^^^tl. ^^—fl 

20 [13 0 (b) {c:^■t-TDMA{C*5V^-C{i^ ^=^—f(Oy^i^^Mt^^fciB-^i^. 

25 PDMA:fj^i^mm^tlX\^^^o Z(DPDMA:^^it. 1113 0 (c) IC^ 

^ ^B^-r^ h(Dxh^o - <^ P DMA-e«#^-if oft-i-ti^iS 

(adaptive array) /j: <b ?rffiV^T3>gl^i^?>o 
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n:^(DT>y'^^l, #2, #3, # n ;6*f>7jtST U-f T^-t^^ 2 ^-(IS^T 

(Dm^mmm e comm^m <mm^m2 (onmrnm 1 1 tr^t^-t-o 

<t;OSfT/<C^pns (^33 9) „ 



wo 00/79702 PCT/JPOO/04086 

^-f^ =L-^i'At^h<Dm^-^A (t) , 3.-ifBd^b<?5ffi-^^B (t) ti-s 

15 (t). {i. ?>:^c^=t : 

xl(t)=alXA(t)+blXB(t) 

rr-e, ai, b ui. ^xii-r?>.t9{-yT/Vi?'f-^-e^^bi-s^ic-c«?So 

- 5 : 

20 x2 (t)=a2XA (t) +b2XB (t) 

ZZX\ a 2. b 2'bll^{-yTy^i5'-rAT«k-rS#>iScT'foSo 

x3 (t) = a3XA (t) +b3XB (t) 
25 ---C:\ a 3, h 3 i,mm\^V T -( M.Xmt-t^^MXh^o 

mmi^s ^n<DT>''r-r^nX<D^itm-^y.n (t) ti. fSfc^CT) p 
tt5 : 

xn (t) = anXA (t) +bnXB (t) 

an, hnhmm^^VT/i^i^^ j^xmtir^mi^xh^o 
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±§S(D^^W. a2. a3, -. anft. ^— rJ^,<^m)&{t^{C*f 

±m(D^mi, b 2, b3, bnfcPJ^miC. rL— tfB;0»e>c^«fe 

ft-f-j^stu Ti-x-^#i, #2, #3. .-, ^no^H^nxco^mmmi^m 

-?■i^^'i^cDT>'x^T•S^I^tlfe^i-^x 1 (t) . x2 (t) , x3 (t) , 
xn it) it. MJt^i-?):^^ y^l O-i, 10-2, 10-3,..., 10 

2-2, 12-3, 1 2-n£D-::^A^I;i^;Mm#^^n5, 
T>T-rx<D^\m^\Ln^:^m.^^l, w2. w3, wn;6Sgl;!JD$tlSo 

Lfc^SoT, T>7^:h#iT-(D§jt{t-^x 1 (t) {i. ^^^12-l^MT. 

wix (a^A (t) +blB (t) ) i:nc!9. 2 T'(Dgffff 2 ^ 

(t) ^mill2-2^MT. w2X {a2A (t) +b2B (t) ) tfi 

0. T:.x-:h"#3T'OSfift-§-x3 (t).{i. m^^l2-3^i^T, w3X 
(a3A it) +b3B (t)) tfi:^). ^ hiZTl^^-T^ nXCD^mm^^ n 
it ) (i. m%m 1 2 - n ^MT. wnx (anA (t) +bnB (t) ) tf^ 

-So 

r^^^*^#^12-l, 12-2, 12-3. l2-n<Dm^St.Mn 

wl (a 1 A (t) H-b l.B (t) ). +w2 (a 2A (t) +b2B (t) ) 
+ w3 (a3A (t) +b3B (t)) +-+.wn (anA ( t )- + b n B 
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(t) ) 
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zfi^m-^A (t) trii-t-5^tm^B (t) \zmi-^^t\zj;^\-f^ttf:<D^ 

(wlal+w2a2+w3a3 4---- + wn an) A (t) + (wlbl+w 
5 2b2+w3b3H i-\ynbn)B(t) 

w3, wn^ti-^i-^o fzt±.\t. HI 3 2 ro0tjT-fi, tj73i>f b-^i? h/V^J^ 
2^5giilg-r-<#^-i^'A;^)^b<D^t-^A (t) (0^^^^-t^tL}^\^. 
10 #^al, a 2. a 3, an, bl. b2, b3, b n tr^^i ^t^^ 
m^A ( t ) (D^Wit.W^t L,T 1 . -rt-^B ( t ) UT 0 i: J^t 5 

M^wl, w2, w3, wn^tf^"t"So 

tcj:i9, m-^A (t) (D^Mt^is (t) (D#|^;iso .hTiesm^^-w 1, w 

15 2, w3,— , wni^y T/l^^J'^AT-^ai-rS : 

wl a l+w2a2+w3a 3+"- + wnan = l 
wl b l+w2 b 2+w3b 3+-" + wnbn = 0 

r(7?J:5(^a^w 1, w2, w3, wnSr^^i-6wart-J:t). 
3 oai:^{t-^{iTfBO t <9 1 3^)i?> : 
aa;^it-^=lxA (t)+OxB(t)=A(t) 

25 Sfiie<D3.-ifA, BOMJ(ij!):(^J;9lc:fT'ict>n5o 

113 3n, ^:^mis^<^ffiiSfs-^<^7w-A^^^^-r<f!£iii§iii-cfc?>o ^^i; 
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fi^wl, w2, w3, wn>6S=rk°-$ixTfnAD$tL-5o 

1, 10-2, 10-3,-. 1 0-n^:^LT, S^iS:-t--2>TV7^-^# 1, #2. 
#3. #n{c:i||t>H.. 03 1 (DtI*^3f^{C^ft$tl5„ 

r^T% smi:l^l:TWT:^7^>^2^ffiv^Ti^^f$tl2)^t-§•{c:{t, ^mm 
m-m < ^11^.7^1-11 3 1 (Dmm 3 lt, m 3 4 (Di^m±(Dmi$i 3 a {c:^ 
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(Frequency Division Duplex) . TDD (Time Division Duplex) ^Pt3t?i"aS 
J^±S£P^ Ufc X0\^. mmm\Z-T ^zr=f l^'T ^ffl V ^^T D D/ P DMA 



15 tii-t^^X'\:imr^mmi)'^h^tci^^ =L—fi^^(D^Wim^^mUX^fJ:^^m^s 

20 t^5^c^^$i^Tv^5, 

(1) :km. /hJIL -ft^^lfe (B-II).vol.J81-B- 
II, no. 1, pp. 1-9, Jan. 1998. 

(2) ±m. i^m. m^^. m^^n. rcs 9 7-6 s. pp. 27-32. 

. J u 1 . 1 9 9 7 . 

±tS.(DX7ti:mmj^.^m^-r^±!^izfj:^inith(7)X»>oX. 
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1 0 0 oco«^^^i-®BsyD y^mxi^^o 

(I4}i. ^Jg(75?f^fll 1 O^?f^01J(7>, h/H+»a2 2 0momfifc^ 

mQi±. ±0 0;^;^ ciy h KmxMUk-sk^tL^ >/NVv;^f£:^*>^[H]'J§*^Sr fi- 
ll 
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IHlOfi, AR^x/H::*5{t5 7^7l^^J'A (z) OiS^^-f/V^J'W (z) 
I1112{i. TDD/PDMA:&-^>^^-rm,^ST'fc5. 

SIi4{i, K$/>^7-jS^SI^f ,;6S5H2 0^'^^::o^^TWSSl^i^<DB 

mi 7{S, ^± K^^r^-^j^^f ,;655Hz<D«^{CoV^TRLS^i¥{z:j; 

mi 8{i. *:^K5/7'7-^iS|^f ,;6S2 0Hz(0S^^COV^TRLS:^1^^f|w 
«fc 5?ft^t^¥*IIB E R#^4iSr^-t-mT'fo^„ 

mi 9 {4. Miiz yy^p -m^W: f , 7!>^ 4 0HztD»^lCOV>TRLS^^ftr 
cfc 5 it ipi^ B E R Sr^-f-H -efe 5 o 

m 2 0 (4. K5/:7-7-ig^S|g[ f , 5 H z C7)^^lzoV>T(D S M I ^#(1 
cfc B E R#^4$^^-t-|l-X?$, 5, 

12 



wo 00/79702 ECT/JPOO/04086 
H 2 2 {i. m± -JSiSI^ f , :65 4 0 H z'(^)^-a-(--WC<D S M I 

tiJ: 5 *i^<^ B E R $r^i-|g -e 5 o 

tw^-r 5 B E R T- 5 . 

1112 5 a:^: Ky:7'7-^iSi^f a :6S4 OH z (Dm-^i^^^^^xo^nmitii^^ 
t;:*f-raTOB E RltttSr^-rST-feSo 

1112 6 {±. ft:*:K5/>^7-jl?^^f ,tc^-r5¥*llBER#ti^^-rill-efeSc 

10 112 7(1. :^mm(Dmmmm8<DPDMAmmmm<omm^m mMmm 

m) 2 0 0 0 CDl»fijc^7j^-tmiB&:/a y^^mxh^o 

m) 3 0 0 0 (om^^7r:-tmi&zfu y ^ mxh^o 
112 9(1. :^^m(Dmm(Dmmi ocr>PBMAm&mm<DmMmw: mm&i& 

( Path Division Multiple Access : PDMA) .(0^^<DMi^i^^V- J>.\ZiSi-f Z 
20 = 

25 

LMmmm i ] 

1 0 0 0 (7)flffig^^F-t-miB&ya 
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^m^sR 1 *5<tu«^^*p s 1 ^<Dm^t:mmir^it)f^(Dm^s t i ^s^tt 

T^^y^l 0 - 1 -1 0-4 J; 0, ^*^61)ra^:tbn5c 

(t) . RX3 (t) . RX, (t) it. Miil^-r^:^^ '^^10-1, 10-2. 
10-3. 1 0-4$rifM.TS{f^SR 1 JwAD. ^m^=^^ h/^ti^m 

2 0, ^m^m^^ y^i^n^i^2 2\z^x.hti^ttiii^. m-rs^m^i 2 

-1, 12-2, 12-3. 1 2-A(0-l3Xti\Z^Min^K.hf\^ho 
tl<DT:y'r'rX'(D^\t{t-%-\Zi^-t^M^^M^ rxll, wrx21. wrx3 

1, w r X 4 i^DSfpjp^n-So wnb<Dm^#^^ti. ^m^^ 

T 1 it. Sft#^-<^ h>'Hf^«l2 2 {:::^3V^-cS^ai$i^fc^^f^lS[-< 

^i^it#.^^^ h/i'*i^^3 2t. mm^^ h^i^mMm3 2 t(Dmxf-^^iS: 

^3 0:^^^OS^'9F.^w t X 1 1 , wtx21, wtx31, w t x 4 1 jS^RIAD 
^n^^^^l5-l, 15-2. 15-3, 1 5-4 ir^^tPo m^t&l 5- 
1, 15-2, 15-3, I 5-4f)^h(Dmt)it. 1 0 - 1 ~ 1 0 - 4 

<S::^tT, T>7^-^# 1 ~# 4{r-^x:bix2)o 

m 1 ^c:^^Il^LTV^7^=^V^;6^ gritSUSR l:feJ;t>*simia5ST l ^I^^O 

rvx-t-T'Sfs^nfcgmft^Rx, (t) . rx^ (D . RX3 (t) , rx 

(t) it. &.T(D^xm^in^^ 
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RXi (t) ^iSrx, (t) + hijSiXj (t) + n, (t) 
RX2 (t) .= iSrx, (t) + hjjSrXj (t) + (t) 
RXaCO = h3iSrXi(t) + h32Srx2(t) + n3(t) -.(3) 
(t) = h^iSrXj (t) + 114281X2 (t) + n4 (t) ... (4) 

^::T% fi^RXj (t) fi. j#i (j=i, 2. 3.. 4) (DT>y^^(D^ 
if^t-§-Sr^L. m-tSrxi (t) fi, i »g (i = i, 2) (^^-if;&Si^itL 

<^«^e^ti^#l^ilr.T^L. nj (t) j #iOgff (t^{c^^n5$iW^^ 

±<^5»: (1) - (4) hJi^m^X^^mi-^t. UTOX^izfj:^^ 

X(t) - H,Srx, (t) + HjSrxj (t) + NCO ... (5) 

X(t) = [RX,(t), RXjCt). RX4.(t)f ... (6) 

Hi = [h,i,h2i,...,h^if , (i = l,2) ...(7) 

N(t) = [ni(t),n2(t),...,rv^(t)f ...(bj 

^f*5^ (6) - (8) {C*JV^T. [•••] T fi, [•••] tDteg^.T^I", 

::rT\ X (t) itAtiis-^^^ hji^. Hi « i #@co^— if(^^ft^2^^^^. 
H^K N (t) hyw^^n^'tL^I^XlN5„ 

^(DAtim-^izm^mmw r x u-w r x 4 i ^mifx^^Ltzm^-^^mm^- 

SRX (t) t Lxmt!i-i>, ■ 
't^ti>^X%:bo 
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yl(t) = X(t)Wj^ ...(9) 
W, = [wix„, \vrx21, "vvrx,3i, wn^i]"^ —do) 

•Tfiioib. h^i^ hJi^Wl it. i^B<DXtim-^RXj (t) izmi-f^ 

Z^^n^M^^Mw r xjl (j=l, 2. 3, 4) ^mmt-r^^l^ hJl-X-h^o 

rr-c^ (9) (D^oizmiD^tLtiy 1 (t) test Lx. it (5) izx<omm. 

ylCO = HiW/Srx, (t) + HjWi'^SnCjCt) + N(OW,^ — (i i> 

19. «>^>r h-<i^ h/wwi {i2fc<^5t55::^S^^fSyti-^ h^i^ h/w^j 

■^«e 1 1 9 jSMJ^^tiSo 

HjWj = 1 - (12) 

H2W7=0 —(13) 

^(12) *5J:UJ^ (1 3) ^mtz-tXoiZ^:^^ h;WWl :6S^±{C$iJ 

yl(t) = Srxi(t) + Nj(t) —04) 
N,(t) = n,(t)w,, + njCOwa, + njCOwj, + n4(t)w4, 

•••(15) 

-^fif^-h. tti;^ft-^y 1 (t) left, 2K(r>=^—^(oo^(D^\^^<r>=i-—f 

1 0 0 0 (DWii'^onmi 

in 2 ft, i^Higfil 0 0 0O»)f>^<7?M^^iaP^i--5fc4i)£0:7u— =5^ir- h-Cfo 
SSi^^El 0 0 0^^:*5^^Tft, Ty^x-r^^T W<^l>^-1' h^i? h/u (M^ 
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*-r. s<t^f5SRi{c*5VNT, sftfi^jrs^vNT. ^mit^cD^m^om^ 

(;^^s/:7°si 0 0) „ ^moli^ft. (i) - (4) {cfcv>T. ^ 

gV^m;tSi. 5S: (1) ~ (4) {cfcVxTv fc:i;t«, .^ft'^^-<i5' h^UH, 

(;^7"-;/:/s 1 0 4) , 

ot'tc. n 1 \z7r^\.fzmmmm 1 (c*5{t5§m^ic'<i5' h^nm«i2 2 ok 

T>'7^-^-^^TS«(HlSI;5>till;^$n^it^{i, iazELfc^ (1) ~ {4) x^m 

^o<!:t, :l<d^ (1) - (4) T-^ip^nsT V7^-^cog:<tm^Sr'<i? h/u 
T'^IELfc^^^UJf5i-r<t(c-t-S<!:, IJjIT©^ (5) ~ (8) J: 5 {CItJc^, 

X(t) = HjSrx, (t) + HjSrXj (t) + N(t) ... (5) 

X(t) = [RX,(t), RX^O). RX„(t)r - (6) 

Hi =[hii,h2i,...,h^f , (i = l,2) -..(7) 

N(t) = [ni(t),n2(t),....n„(t)f -.(s) 

^^•ttffiLTVN^/cfe, ±i5fi^Sr xi (t) ( i = 1 . 2 ) fif -<t|!E^ 
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-<^hyUH,= [hll. h21, h31, h41] *3j;ra2 = [hl2, h22. h32, 
h 42] ^ri^TtdUiBJ-r S J; 5 (c LT^aai- a w t 5„ 

"fs-^srxi (t) ^mt-ti^^x. r:y^^yy')vw-^ k^fm-n) ^ti-^-rs 

EpC(t) • Srx,*(t)}=H, • E[SiXi(t) • Six.Xt)] 

+H2 • E[SiX2(t) • Six;(t)]+ E[N(t) • Srx,*(t)] 

—(16) 

^(16) ICiol^-C. E [•••] (i> ^FbW*S^^I-> S* (t) {i. S (t) 

E[Srxi(t) • Six,'(t)]= 1 " (17) . 

B[SiX2(t) • Srxi'(t)]=0 -OB) 
E[N(t)- Six;(t)]=0 -(19) 

:LZX\ (1 8) (Dm.ii^Otfi:^<D\t.. m^S r xl ( t) h^^S r x2 

(t) ^ll:v^(^tSM;^)^7iv^fci?)T'fc6o sS: (1 9) (omti^o f^^^^mt. 
if-i-Srxl (t) iri^l^it^N (t) h(Dmz.nmi)^^^^^f^^x-hho 

E[X(t) • Six;(t)]=Hi -czo) 

mmz.LX. Atlit^^^ hJl-X (t) i:{t^Srx2 (t) OT^^i^>'>^/^ 
¥i^^it*rtT'tf 5 w i "C% 2 #@ if P S 2 d^^i§{t"$n;t{t^O§:fS#^ 

18 



wo 00/79702 PCT/JP00«4086 

fi5c^#^5» ^ D 5/ h <^^^{j, ytixLf^s :$fe5Rco 3 1 v^^^TKyi'^^ 1 h i/— 

(ti) h\,zm^\,^x. T^^^^^u y v(Dnnv\ziik-f^m.f 

f (t) = 

[f (tl)-f (tO)]/(tl-tO) X (t-tO)+f (to) 

3,§.<Dm^-h. mmt<Dmf (t) ^2^f^mxmm-t^m^ti.xhx\^\ 

19 



wo 00/79702 PCT/JPOO/04086 

^— r P S 1 (Dt^M t = i T ( i : Bm^. T : M^m^^^) iCjaJt-S 
>r h/i'W"^ ( i ) = [w t x„. w t x,2. w t x,3. w t x.J §:#x.5e 

=^—fps2\zMLx^mLtzBm^ i^mwM^^ hM (i) = 

[h/«' (i) . h/'" (i) ^ h,''" (i) . h/«' (i) ] t-r^o 
T% hp'^'* (i) (*q#i603.— tPo. p#i£DT>'7^-^{::^^r-r-5S:it^i^'< 
hyKD^^J i (c:>ffi--5^iPMT-fc2>o IrI^{-LT. 3.-if p s 1 (c^fUTlj^ 
«ssv<" (i) ^f-mhxh^iiyfDti-^. 

Z(Dt^. W''> (i) ^V^^' (i) =0 tti:^X^i^. W"> (i) ^l^^-rs. 

t^^^wtLx. ^rcomwc 1) . c2) ^is-rc 

c 1 ) w<'> ( i ) ^v"> ( i ) = g (-^fii) 

c 2) ||W"> (i) ll^ft/ht-fSo 

i i) mmmrTyi\^m\^^^:^i& 

(t) . -J^ai^ h'<i5' hylx^Wt^io-rt, tB;!^lY (t) =W^X (t) h^W. 

^ (MMS E«2i : */h2^m^feS2») . Sii^^-l' hW,,, tl^fex*: (W i e 
n e r^f) X^T^hM^ 

Wopi = R;«[ r^d -(21) 

R.,=E[x*<t)x-(t)] -^"'^ 
rxd=E[x*(t)d(t)l -(23) 

Z.Z.X. YMlY<D$5tt^. y(iY(^1imti^^, E [Y] «TVi^:xy7Hp 
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wo 00/79702 ^ PCT/JPOO/04086 



i^^^io-To ^m^zi^yf hffilwj: ?)T^7•7^^'yT^1J^S^j^=p^^^^JE-^ 
5» 



V^'^^CO = [hf h?>(i), h'^''>(i) ]^ ...(24) 



(i) Sr-ffiv^•c^fe^-c«ip$^^So 
R«(i)=i V<'^>*(i)v<''>'^(i) + NI ...(25) 

jtfcu. N«R„ (i) ^mmtti^tM:Lm\i-r^mmm^^x'h?yo 

mizioif ^s^Mxit. fzt^it. N= 1 . 0 X 1 0^* i L^o 

rxd(i) = V<'^>'(i) ...(26) 

Lfc^i'oT^ (2 1) (2 5) (2 6) ^^Jt = i T{w*5lt-5T?)lHl 

'Jf*?. ^ (2 5) oiS*tT^j?ir^(Aj3»^TJtJo^ilt}^S{c:i«5, ^-ifk{c^tT 

W^^^(i) = (P22 + N) V<'>*(i) -pi2V^^^*(i) -(27) 
W^^^(i) = (pu +N) V^^>*(i)-p2,V^')*(i) -(28) 
Pij=V^^^"(i)Vy>(i) 

21 



wo 00/79702 PCT/JPOO/04086 

ovarii, tctx-i-ii^l^ :T. Ohgane, Y. Og a and K. 

Itoh, Proc.VTC'97, vol. 2, pp. 725-729, Ma 
y 1 9 9 7. i^tH-i. : ±m. /hJIk ^B. ft^S^. v o 1 . R 

CS98-117, pp. 103-108, Oct. 1 9 9 8 (ClB^^nTV^?), 

5 i i i) t'-i=s^:3— if p S 1 {C|5]{t^:&fe 

W<» (i) =V"> (i) * 

10 i^ff-rnfi*. ^^ij:7!)'-'otit^Wimj:i^^ v-^^^^m'&i^fcm^. tdd/p 
mmmm i (Dmmi 

mmmmix'i-i. Bm^<Dm^^^ (20) (DT>i^^:^>'V¥*if^fflv>Sw 
114 ti, mi^(omm 1 sis#.^-<ij' >^n-i-^^2 2 <7>fito.(?^«fife^ 

>x:^'7)='^tii;t)$n.5 l#i<^^— f P S 1 35>^c^<t#S r X 1 (t) (D^i^* 
20 ^(^{f#S r X 1 (t) *^^^l§4 OT'^^Lfc^}^. ^^^7^/ki?4 2^ 
iiii^-^-Sir, ^^^7^yi'^4 2d^b(^t±l:^{i. h„ (t) tti:^o 
wtl^i-'^TOT^T'^fCloV^TfTX.f^. ^— ¥P S 1 izMi-^^it^^^^ 

25 ttl;'3$n^ 2#gcD^-if P S 2d^ib0^f-i-S r X 2 ( t ) (D^^*^(Dtt^S 
rx2 (t) 'i^^^LfcimiC, ^fe^J^^^-yVi? (H^-fr-f) ^aiig$-^5<i:, 
Sfe^ls!c7^yu^36»^co£iJ:t?fi. (t) i:/j;S„ 
::n$ri-xTOTi^7"i-{::ov^i:=fT;tJ^. ^— if P s 2 (::*j-t"5^'ft'^.^-^:^ 

22 



wo 00/79702 

PCT/JP00/D4086 

J^O^^^m.^^^ i-^^ip^. ±12055: (2 1) ~ (2 3) {C^LfcJ;5{c. T 
#Mff-i-d (t) . getSgafr^UR,,, :i3j:t;f;|=B^^i5' h/Wr^Srffiv>T 

■Wopt=Riir,d -(21) 

R,=E[x*(t)x-(t)] -^"^^ 
r,,=E[x*(t)d(t)] -(23) 
^^T\ t§M-<^ hyUr.,(0#fig5^{4, l#g<D^-f-*PS ItC^ctf-Sr^^^ 

r,a= [E [RX, (t) d (t) *] . E [RX, (t) d (t) 'J ] ^ 
~ hj,, hj,, hj 
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wo 00/79702 



PCT/JPOO/04086 




VT^-^^O^efcti:^^^^ i#i<^^— 1J*P S 1 *»fj(^fB-^S r X 1 (t) 
fi:^\t'm.^^ H/i-h (t) <^m^by^Ji^m^5l»/^fct>0>Sr5JcfcTRX i ' 
(t) ir-t-^o -T'ic^b-b. 

RX i ' (t) =RX i (t) — h 'h (t) • S r X 1 (t) 
IISffl<7)m^3 0^{t^l^^tJ' h>'l't|-^^2 2T'(±. E [ I RX i ' (t) I 

^'*''J-t--r§ h ' j, (t) ^aT<75ai2»:6*j/i:^fe-C*ii)5o 

H>'^^hi, (t) t-r?) E [ I RX i ' (t) 



S^I^T&^r^v^^i:, h ' i, (k) (B#^J t = k T(7?t #Ofit. k : 

h ' i, (k+ 1) = 

h'„(k)+M{RXi (k)— h'„(k) - Srxl (k)} • 

S r X 1* (k) 

'„ (k) (^^^fiit urn, h'„ (0) =oi:i-n{i*«tv\ 



h ' 



(t) =h„ (t) 



24 



wo 00/79702 ^ PCr/JPOO/04086 

^'itofi, ■£^^-rLi,-(DiiLmzmm^ti^i^ifxitfj:\,\ mmtoi-i. >i^-= 

0{g-^Srx2 (t) tiRmtf^fl'^^^.^^^ Y,x.Yi' (t) ^^^u^Jt:^ 
^^iV^fcbt^^eiribTRX i ' (t) t-r^o i-^j:t>ib. 
RX i ' (t) = 

RX i (t) -h ',, (t) . Sr X 1 (t) -h '..3 (t) • S r X 2 (t) 

^i^<omm4<D^mwM^^ h^i^nMm2 2Xit. e [Irxi - (t) 1 

25 



wo 00/79702 _ ^^T/JP00/04D86 

SrS/NC-t-S h ' ) *5j;t>*h'„ (t) ^&.T<D^ oWtx—I^LX^ 

H', (t) = [h 'i, (t) , h (t) ] ^ 
SRX (t) = [Srxl (t) . Srx2 (t)]^ 
i:-r^<b. E[|RXi' (t) I ^] <D-<^ h>'UH ' i .( t) {^S3-t-5.^iH;as 

HjopT ( t ) = R„'' r „ 

R„-'=E [SRX* (t) SRX^ (t) ] 
r„=E [SRX* (t) RXi (t) ] 

TyV'=i'y : Recursive Least-Squares algorithm) t^MXh^o 

•r h tati ^ ti ^ mtlit 1^ h^\- SRX (t) i:iss,6^/^^ft#.^'<i5' h/^H 

'i' (t) %:m^LtzmM^^\\^^fch(0^^)^XRX i ' (t) ti-^, -r^jrt? 
RX i ' it) =RXi (t) — H ' / (t) SRX (t) 
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fl PCT/JP00/D4086 
i (k) + R„-'(k) SRX*(k) RXi' (k) • • W) 



wo 00/79702 

H'i (k+1) = iTTCk) + R„-'(k) SRX*(k) RXi'(k) -W) 
RXi'(k) = RXi(k)-H'i'"(k)SRX(k) -(so) 
R.;^(k)=l/A-R./'(k.l) 

- 1/ A • [R^->(k-l) SKXrCk) SRX(kf R„'*(k-1) ]/[ A + 

SRX(k)^Rss-'(k-l)SRX*(k)] ...(31) 

19) ^X'Oy'-^t-^^tixi.^^i.Ot-t^. 
^^X\ ^^X iOKX^l) it. :S*P^^T-fc5o H'j (t) <D#^5|lO 

(^^<^^S^^-if P s 2 {c:ov^T^T r p s 2 l^St-r5Sft'^IS-< 
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wo 00/79702 PCT/JPOO/04086 

v^TOTt-m^^-r-So j^iT{-U&§^1"S'^fi. v>:i^t^5*^I^Tfe (LMSr/i-=r 
^J£<^?1^^5 i:lRl#{wL-C, ^ i #i<DT>7"-^*^p3C><t-^RX i (t) 

i ' (t) .h-r^o i-^J:t>h. 
RX i ' (t) =RXi (t) — H' / (t) SRX (t) 
LMSTyv=y Xi^{^:J;i^^^. jeJlTO^jJ^^ •? 2i^o 
H ' i (k+ 1) =H ' i (k) +JU SRX* (k) RX i ' (k) 

19) *T'(^7=-i?;0S^^nTV^^^cDii-So 

0<Ai<l/'^nia X 

28 



wo 00/79702 

PCT/JPOO/04086 

^ biz, ^mm(Dmm:^mt Lx\t. sx±mm lt^ j: 5 fmm<Dmm 1 --mm 
(Dmm6<D:^m\zm^^n-r. m^ii. ^mmm (smi sample matrix 

inversion) ^?r^V^^ r ^ pT|gTfcS„ SM I :^^(Dm^it. mSlZmLft 
(Autoregressive model) i:^iffi-eSi)So 

i-^^^b-^. m7it. mm(DMm7<DAR^y^ji.^'^.i-mi(Dmitmxh^. m 

(t) f-Bimm x'^-5c 

AR^7^.i.(^A;^tc:±|Ev (t) ^A^i-tLf^. mmt (t) ;5ss^T't, ^ 

-So 

HSfi. llI7lc:.T^L7t7^/i.^A (z) (0«^i!c^^-rmiB&:/n5/^llTfcs, 

I119{C:*JVNT, mm#^a„~a«fi, E [| v (k) |^] ^^/N^t-SJ:"^ 

{f (k) } t^M^(DAR^^,VX^icx^\±^ (k) } Vi. 

irncS. m Ofi/ AR^xVHc::te{t5 7^/U^A (2) (7>i^7^/U>?W (z) 
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wo 00/79702 PCT/JPOO/04086 

mi lit. i;kT'<zi^mr^mm^'ey'ji^^7i<-rm^Mxh6o mmmt^hh^ 

-fe/ui^tr 2 ^— if ^1^— f^-t ^->'^l3:iClSi''5 T D P DM A::^^C^%;t 6o 
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wo 00/79702 

PCT/JPOO/04086 

'SCiJ, ^^"^•?7^-i?ffl[ttd = 5 A. e,= oJB|. 02=88. 4de 

g X'h^o 

01 PDMA<D>^uy i^m^^Tjk-tmx^h^o mi 3{c^i-^oi^. p 

QP SK, ^i||ig^{j;4 0 0 k b/s i:-r;5, ¥*&BER (If 5. h^^^u- 

V) fil o:s-0o^<-x heaii{cj:t)maii--5c 
i - 1 ) mmwuw^ 

aii^^^-r^ r t T*it^i-v5, Tttzfe, LT± 9 H]^;^ p 5/ h (DftmSO!;? 

mi 4-1 6{I*±K.;,y^-jl«f,;6^5Hz. 20Hz, 4 0 H 2 (^^ 
girLfc„ ig i 4-1 6{::i3V^T. ^l*f No ( 1 f y h fcfc t) o^pi^ 
1^^) 5r^t. ^**{15F:^t'5/ hrc^-w,.-). (igjcf,^ Average BER T'*-^, ^ 

F,= 2 0H2O^'g-}C|gb;6*/ii^VN;eiS^t3n, tJfeJfe^feTfii^E./No 

T"LtJf5t5^j£<i:Jt-^TE,/No= 3 0 d B T 2^T^±J;^^^l#^4^,^^ bT^^-5o 

31 



wo 00/79702 



PCT/JPOO/04086 



i -2) RLS^«ctSit^ 



Ell 7~1 9{C, ft±K';/7°7— JliSicf d^^SHz, 2 0Hz. 4 0Hz<D 
:^-^|CoV>-r R L S^^{:i J; 2>ti^02p±SB E R#tt$r^n^iX^i-e R L 

L^oTV^So L;5*L, f,= 20Hz. 4 0 H z O t # ttll¥}£^fflV^;t 

= 3 0 d B-ei ~2«TM;g=tV^^i#tt^^L-C^^So 

S^^fel il9 t3S^#&2 0;^;6Sj3-f;i,»{c#tt;6S<t< ?:(roTV^5;6s. 

i - 3) SMI ^m^^^m-^ 

5) ) JtK^<7>fcfc, *5j:t;5^^Jii::3 1 hU'-^Vi/v':/ 
^"/v^iJ. tf^r^^j^e 6 v-V7j</K^x-^?v^:/7jf/u?iJ (3 1) ) ^r^ttfc 

112 0~ 2 2{c*:^ Kry 7"^— jiiSicf J ;&S5Hz, 2 0Hz. 40Hz<^^ 
#}cov^TOSM i ^K#{::J:5fi^(D5pJ^BER#'f4^^ix-?:ix^-rc 
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wo 00/79702 ^ PCT/JPOO/04086 

5ir. RLST(D^^^fe2<!rSMi™%^#fife (15) i!)^i\t-Wci.X iS iQ ^ 

' -5c ■ 

f ,= 2 OH 2(^^-g-{cji, W}^y^~i^>i^izx^Wi^(D^itt. 
i i i) *;^K2/r7-JllSi!c{::*j-r'5#'t4 - 
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wo 00/79702 PCT/JPOO/04086 

12 2 7 ti. *|§I^O|li60?F$^ 8 P DMAffiSife^O^lli^g (MIIS^ 

n 1 \z.7}^\^it.if.mmmM(om^ \ cntim^m. i^m&wM) i o o o <n>m^ 

10 irm^cfS^^Ji. gm^.^--^i5^ h/vff#^2 2;i)^f3C0tH;b*r^ttT, 

<om^u^\^it>cxm^m^mw^i 5-1-1 5-4iz-^^^wm^-( ^y^5 

5/^5 4 II J; 9 > gitlJ'ai-r h-<^ h/V;6S;eo^*^^^l 5-1-1 5 
•25 h-^i!' h/H+^^a 0Ot±i;^d5^^t5l 5-1-1 5-4tI-^^f3tb5„ 
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«^^, PCT/JPOO/04086 



WO 00/79702 

^) 3 0 O 0^51i^:S':^-f"fEB§yn -//^mx-feS, 

J: , (ogftfa u^.i^t^m - b sfs L--<7Uii^j^s 5 8 mm L 

5- 1-1 5-4{3^^^ix5, ^to^feTfcV>fc§<ti-</wj;?)t,. 

^ 5=- 5 4 id J: ^ , i^ft ^ h-c^ h/uff-^m 3 0 (D^-ntmm-^ 1 5 - 1 ~ 

1 5-4(;:#;tbiX5„ 

P,=H,^/N=(h„^+h,,^+h„^+h,,^)/N ...(32) 

35 



wo 00/79702 PCT/JPOO/04086 

m) 4 0 0 o(Dm^^^f^m.9^yo^y^mx'h^o w 

El 2 8 Lit:^mmo:)mm(omm 9 (ommm^ mmmmm) s o o o 

m(Dmm9 (Dm'^^w. mmmmm) 3 0 00 (om^t mmx-h^o 

:^^j[S;iiS»9/^<f®]a^7i?^-f' !;-'e^i^^^*5V^-CtJ. iTS^^fBlcQ^FrB^^l-il?^ 
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wo 00/79702 

PCT/JP00/D4086 

*5cfct>*^2(Dm^M^^tt}L. 

3. MfS^fte^S§it^li]g§,^, Mlsmi*3J:tJ^m2<7?hi.-^>^^-^^^ 
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wo 00/79702 ^^FCT/JFO0A>40S6 

mm^mB^^m^mmi-i. tarn h u-z^^^r'-'f'mm.mixjmi'f—^m 
20 ^^^^ hJ\-^m^mz.^\h-ti>. niK^5tiM.o:>mi^m.. 
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wo 00/79702 

PCT/JP0Qm4086 



10. mm^i^Bmmmm^mii. ^^-^-^^^v'-fmm^xxj^m^r- 
12. mti^mtD^mm^^^ hyi^om^k&^fmmii. wi§&bm^j^2mmz^^^ 

S*:^Ti&fa^ifc<^T>^:h,;I^^^:e^^,^;t 5^^^^ 2 ^^^^^ ^^^^ 

«ll5«(^MJftSlg, 

1 4. Sftit^JUlHij^fi^ 
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wo 00^9702 ^^CTUP0a/D4Q86 

10 n^-r^^mmm.n'^t. 

15 2l^sm-f-«r-^A;^fcg{t. il^At}\z^in^i^1StltB,mmmn<omtit:^ttX 
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